Materials:
N,N'-dicyclohexylcarbodiimide (DCC), methacrylic acid, azobisisobutyronitrile (AIBN), dry triethylamine (TEA), dry N,N-dimethylformamide (DMF), methacryloyl chloride, oligo(ethylene glycol) methyl ether methacrylate (OEGMA, Average Mn~300), and poly (sodium 4-styrenesulfonate) (PSS) (Average Mn~70,000) were purchased from Sigma Aldrich. Magnesium sulfate anhydrous (MgSO 4 ), 3-hydroxybenzyl alcohol, potassium carbonate (K 2 CO 3 ), 4-dimethylaminopyridine (DMAP) and hydrochloric acid (concentrated HCl) were purchased from Fisher Scientific. Deuterated solvents for NMR spectroscopy were purchased from Cambridge Isotope Laboratories.
Synthesis Procedures:
Compound 1 was synthesized as reported elsewhere (Hu, X.; Shi, J.; Thomas, S. W. Polym. Chem. 2015, 6, 4966-4971) 2. To a 50 mL three neck round bottom flask was added compound 1 (1.83 g, 0.010 mol), K 2 CO 3 (3.45 g, 0.025 mol), and 20 mL DMF. After stirring for 10 min, 2-chloro-N,N-dimethylethylamine hydrochloride (1.44 g, 0.010 mol) was added into the flask. The reaction was stirred at ambient temperature for 1 day, then diluted with 5% Na 2 CO 3 solution and extracted with diethyl ether two times. The organic phase was combined and washed with 5% Na 2 CO 3 solution three times, dried over MgSO 4 , filtered, and concentrated using a rotary evaporator. A light brown liquid was obtained as the product (0.90 g, yield 35 %). 163.0, 141.6, 140.5, 136.2, 127.6, 125.9, 112.9, 112.9, 68.7, 66.7, 58.0, 45.9, 22.0, 18.3 .
3.
To a 50 mL three neck round bottom flask was added 3-hydroxylbenzyl alcohol (1.24 g, 0.010 mol), K 2 CO 3 (4.14 g, 0.030 mol), and 25 mL DMF. After stirring for 10 min, 2-chloro-N,N-dimethylethylamine hydrochloride (1.6 g, 0.011 mol) was added into the flask. The reaction was stirred at ambient temperature for 1 day, then diluted with 5% Na 2 CO 3 solution S-3 and extracted with diethyl ether two times. The organic phases were combined and washed with 5% Na 2 CO 3 solution three times, dried over MgSO 4 , filtered, and concentrated using a rotary evaporator. An orange liquid was obtained as the product (0.40 g, yield 21%) and carried on without further purification.
M2.
To a 25 mL three neck round bottom flask was added compound 3 (0.30 g, 1.5 mmol), TEA (0.25 mL, 1.8 mmol), and dichloromethane (10 mL). The mixture was cooled to 0°C, and methacryloyl chloride (0.23 g, 2.2 mmol) was added dropwise. The reaction was stirred overnight at ambient temperature, then concentrated, and purified via flash chromatography using hexane: ethyl acetate: TEA (4:1:0.1 by volume, R f = 0.3) as eluent to yield M2 as a colorless oil (0.27 g, yield 67%). (0.1% w/w hydroquinone was added to M2 as a stabilizer 
P1.
To a 25 mL vial was added M1 (0.25 g), OEGMA (0.25 g), AIBN (5.0 mg) and toluene (10 mL). The solution was purged with argon gas for 20 minutes, and then stirred at 60 °C overnight. The reaction was cooled to room temperature, and precipitated into a mixture of hexane and diethyl ether (1:1 v:v). The resulting precipitate was collected by centrifugation. The yellow crude product was dissolved in DCM, and re-precipitated as described above. 0.12 g P1 was obtained as light yellow gum-like solid (yield 24%). 1 H NMR (500 MHz, CDCl 3 ) δ 7.9-8. 1, 6.8-7.2, 6.1-6.4, 3.8-4.3, 3.5-3.7, 3. 3, 2.6-2.9, 2.2-2.4, 1.3-1.9, 0.6-1.0 (all broad signals).
P2.
To a 10 mL vial was added M2 (0.12 g), OEGMA (0.16 g), AIBN (2.5 mg) and toluene (5 mL). The solution was purged with argon gas for 20 minutes, and then stirred at 60 °C overnight. The reaction was cooled to room temperature, and precipitated into a mixture of hexane and diethyl ether (1:1 v:v). The resulting precipitate was collected by centrifugation. The dark crude product was dissolved in DCM , and re-precipitated as described above. P2 was obtained as light brown gum-like solid (0.048 g, yield 17%). 1 H NMR (500 MHz, CDCl 3 ) δ 7.2, 6.7-6.9, 4.7-5.0, 3.9-4.1, 3.5-3.7, 3.3, 2.6-2.8, 2.2-2.4, 1.7-2.0, 0.7-1.5 (all broad signals).
S-4 
Supplementary Figures and Tables

